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Recently, Design Meno #99-13 was published to announce
revisions to design procedures related to underdrains.
| mpl enent ati on of the new procedures requires that additional
i nformati on be shown on the Underdrain Tabl e.

A revised Underdrain Tabl e has been devel oped.
Unfortunately, electronic copies of the sheet frane are not yet
avai | able. However, the Mcrosoft Excel spreadsheet used to
develop the new table is avail able on the Standards Section
i nternet hone page. The address is
www. st ate.in.us/dot/ TS/ standards/ menos/ nenos. ht m  The Excel
file contains a master spreadsheet that can be used to create a

sheet frame and two exanple sheets that illustrate how data is
to be presented by the new table. Wen the official sheet frame
devel opnent is conplete, it will be posted in the Design

Division |ibrary and on the Standards Section internet hone
page.

The following is a discussion of preparation requirenments
for the revised Underdrain Table. The new table consists of
three parts. One section of the table is dedicated to data
related to underdrain pipe. The second portion of the table
contains the data associated with outlet pipe. The final table
section includes data related to outlet protectors.
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UNDERDRAI N PI PE

This portion of the sheet indicates that an underdrain pipe
isto beinstalled fromPoint Ato Point B, includes the flow
line elevation at these |ocations, and identifies which end(s)
of the underdrain pipe require(s) an outlet pipe. Quantities
for pay itens related to the underdrain pipe installation are
al so summari zed on this portion of the sheet.

1. Colum 1, Underdrain Pipe Limts—n this colum, the
station limts of individual pipes are entered.

2. Col ums 2a and 2b, Type 4 Pipe—Fhe quantity of 100 mm
or 150 mm Type 4 Pipe required for each underdrain
pipe is entered in the appropriate col um.

3. Colum 3, Ceotextile for Underdrains—+f geotextile for
underdrains is required for an underdrai n pipe
installation, the quantity is noted in this colum.

4. Col um 4, Aggregate for Underdrai ns—he quantity of
aggregate for underdrains associated with each
underdrain pipe is listed in this colum.

5. Colum 5, HMA for Underdrains—+f an underdrain pipe
requires HVA to patch an existing asphalt shoul der,
the quantity is noted in this colum.

6. Colum 6, Special G ade—+f an underdrain pipe is to be
installed at a special grade, the magnitude of the
grade, in percent, is entered in this colum.

7. Colum 7, Flow Line Elevation @Underdrain Pipe Limt—
The underdrain pipe flow line elevations at the
underdrain pipe limts are indicated in this colum.

8. Colum 8, CQutlet Pipe Required—n this colum, a *Y"
or an “N’ is entered to indicate whether or not an
outlet pipe is required at each underdrain pipe limt.

9. Colum 9, Connect Underdrain Pipe to Structure No. _ —
| f an underdrain pipe is to be connected directly to a
dr ai nage structure, the structure nunber is recorded
in this colum.

10. Columm 10, Structure Invert Elevation—f a structure
nunber is recorded in Colum 9, the invert elevation
of the drainage structure is noted in this colum.
This el evation can be conpared to the colum 7 entry
to verify that the drai nage structure provides a
positive outlet for the underdrain pipe.

QUTLET PI PE

This section of the table indicates the required outl et
pi pe length, location, outlet elevation, and whether the outl et
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pi pe outfall occurs at an outlet protector or at a drai nage

structure.

Quantities for pay itens related to outlet pipe

installation are al so shown on this portion of the table.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Colum 11, 45 Degree El bows Required (1 or 2)—+f a “Y’
has been entered in Colum 8, this colum is used to

i ndi cate whet her one or two 45° el bows are required in
t he connection of the underdrain pipe and outl et pipe.
Colum 12, 150 nm Qutl et Pi pe—fhe quantity of outl et
pipe required is entered in this colum.

Colum 13, Qutlet Station—or outlet pipes that
outfall at an outlet protector, the centerline station
of the protector is entered in this colum. For

outl et pipes that are connected to drainage
structures, the drainage structure station is entered
in this colum.

Colum 14, CQutlet Elevation—3he outlet pipe flowline
el evation at the outlet protector outfall or drainage
structure connection is recorded in this colum.
Colum 15, Qutlet at Qutlet Protector No. —f the
outlet pipe outfall is at an outlet protector, the
nunber of the outlet protector is recorded in this
colum. CQutlet protectors should be nunbered in the
foll ow ng manner, OP—1, OP—=2, OP-3, etc.

Colum 16, Ditch Flow Line Elevation at Qutl et
Protector —+f the outlet pipe outfall is at an outl et
protector, the ditch flowline elevation at that

| ocation is entered into this colum. This entry can
be conpared to the elevation in colum 14 to verify
that the ditch provides a positive outlet for the

out | et pipe.

Columm 17, Connect Qutlet Pipe to Structure No. —}f
the outlet pipe is to be connected to a drai nage
structure, the nunber of that structure is recorded in
this col um.

Col um 18, Structure Invert Elevation—f the outl et
pi pe is connected to a drainage structure, the invert
el evation of the structure is noted in this colum.
This entry can be conpared to the elevation entered in
colum 14 to verify that the drainage structure
provides a positive outlet for the outlet pipe.

Colum 19, B Borrow for Structure Backfill —fhe
quantity of B borrow for structure backfill required
for the outlet pipe trench is recorded in this colum.
Col um 20, HMA for Underdrains—f required to patch
asphalt shoul ders above the outlet pipe trench, the
quantity of HVA is included in this colum.
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QUTLET PROTECTORS

The type and | ocation of individual outlet protectors are
contained in this portion of the Underdrain Table.

21.

22.

23.

Columm 21, CQutlet Protector No. —TFhe Qutlet Protector
Nunber is entered in this colum.

Colum 22, Qutlet Protector Type—Fhe type of outlet
protector required for the protector nunmber noted in
Colum 21 is entered.

Col ums 23a, 23b, 23c, and 23d, Location—fhe | ocation
of the outlet protector entered in Colum 21 is
entered in the appropriate col um.

SHEET PREPARATI ON GUI DELI NES

Wil e entering the data descri bed above, these rules should
be fol | owed.

1.

Underdrain Pipe Limt Determnation—irst of all, it
is usually acceptable to determ ne underdrain pipe
l[imts to the nearest neter. Secondly, it is
acceptabl e to designate one | ocation as the ending
station for one underdrain pipe and the begi nning
station for an adjacent underdrain pipe. As a general
rule, if adjacent underdrain pipes are connected to a
dr ai nage structure, the drainage structure |ocation
shoul d be entered as the ending station for the first
underdrai n pi pe and the begi nning station for the
second underdrain pipe. |f adjacent underdrain pipes
are connected to outlet pipes that share an outl et
protector, the ending station and begi nning station
for the respective pipes should be determned in a
simlar manner as the outlet station assigned for
outl et pipes sharing a common outlet protector. The
centerline station between the outlet pipes should be
used as the ending station for the first pipe and the
begi nning station for the second pipe. Please refer
to the sanple Underdrain Tables included in the

M crosoft Excel file for exanples related to
underdrain pipe limt determnation.

Qutlet Protector ldentification—Qutlet protectors are
now assi gned nunbers in a manner simlar to drainage
structures. In order to differentiate the outl et
protector nunbering system fromthose for other
project elenents, outlet protector nunmbers shoul d be
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of an “OP-__” format. Underdrain Table colum 15 is
used to identify the outlet protector that is
connected to individual outlet pipes. If two outlet
pipes utilize the sanme outlet protector, that outl et
protector nunber is entered in colum 15 for both

outl et pipes. Underdrain Table colums 21 through 23
contain data related to the type and | ocati on of each
outl et protector. Regardless of the nunber of outl et
pi pes contained by an outlet protector, it is only
necessary to i nput outlet protector identification and
| ocation data once. Again, please refer to the sanple
Underdrain Tables included in the Mcrosoft Excel file
for exanples related to outlet protector

i dentification.

CONNECTI ON OF UNDERDRAI' N PI PE TO | NLET STRUCTRUES

One topic discussed in the Design Meno #99-13 Policy Change
and Techni cal Advi sory docunents was the direct connection of
underdrain pipe to inlets or other stormdrain system
structures. However, it has since been pointed out that details
for sone standard inlets include structure depth di mensions that
are too shallow for a standard underdrain pipe installation to
be connected to the inlet and still neet freeboard requirenents.

Thi s does not change the intent of the preferred design.
Inlets | ocated al ong the nornmal alignnent of an underdrain pipe
shoul d be used as the outlet for the pipe. |If the standard
depth for such a structure is insufficient to provide a
satisfactory outlet, the designer should add a “nodified”
designation to the standard inlet type on all plan callouts for
that structure. The pay itemdescription for that structure
should be of the following format—=Inlet, , Modified”.
Devel opnment of a plan detail for a nodified inlet is not
required, but it is necessary that invert elevation entries for
the structure shown on the Structure Data Sheet reflect what is
required to drain the underdrain pipe and neet freeboard
requirements.

| f you have any questions or comrents related to this
subj ect, please do not hesitate to contact ne.

RLV/ | gj
F:\ Des\ Si gned\ 9918-t as. doc
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